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AbstrAct
Background: The World Health Organisation places lung cancer as the leading cause of cancer mortality in 
the world. The fishermen are one of the most important consumers of tobacco, which remains the main risk 
factor for lung cancer. However, there are no epidemiological data on the role of other causes, particularly 
occupational ones, in genesis of this disease. The objective of our work is to expose medical and occupa-
tional data of 3 fishermen with lung cancer and discuss a possible occupational origin of their pathology.
Case presentation: This is a case report where we describe medical and occupational data of 3 fishermen 
working in the port of Tangier (Morocco) who have lung cancer. The first one is an ordinary fisherman, 
the second is a mechanic on board and the third is an ordinary fisherman but who worked 21 years ago 
aboard deep-sea fishing ships as a helper in the mechanic room. All fishermen were in the fifties; the third 
one never smoked while the other two were described as heavy smokers. All of them were exposed during 
their daily work to some chemicals liable to cause lung cancer. The anatomopathological types found were 
2 cases of adenocarcinoma which is the histopathological variant often found in cases of occupational 
origin and one case of squamous cell carcinoma.
Conclusions: The results obtained after studying these 3 cases suggest the possibility of occupational 
origin in the genesis of lung cancer among fishermen; however, the increased smoking rate in this popu-
lation remains the most probable factor and helps the preventive approach to be adopted. More detailed 
epidemiological studies would highlight the possible role of occupational causes in the carcinogenesis of 
this pathology.
(Int Marit Health 2018; 69, 1: 46–50)
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INtrODUctION
The World Health Organisation places the lung cancer 
as the leading cause of cancer mortality in the world [1]. 
Indeed, it is the first cause of cancer death for men 
and the second for women, coming just after women’s 
breast cancer [2]. Smoking is the main risk factor and 
the carcinogenic effect of tobacco on the lung has been 
demonstrated since 1950 [3]. The relative risk of lung 
cancer for smokers compared to non-smokers is about 
8–15 times among men, and 2–10 times among women. 
However; recent studies show an increase in occupa-
tional and environmental factors in the genesis of this 
pathology [4, 5]. 
The danger and complexity of working at sea has been 
known since antiquity and the register of occupational dis-
eases of fishermen continues to grow, including, among 
others, neoplastic pathologies [6]. If epidemiological studies 
showed that lip cancer remains the first malignant pathol-
ogy among fishermen [7], lung cancer would also have an 
interesting place in this high tobacco-consuming category 
[8]. However, it is also necessary to question about the place 
of occupational nuisances as an aetiology of this neoplasm.
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The objective of our work is to expose some occupational 
and medical data of 3 fishermen with lung cancer in order 
to discuss a possible occupational origin of their pathology.
CASE PRESENTATION
This is a case report in which we describe medical and 
occupational data of 3 fishermen working in the port of 
Tangier (Morocco) who suffered from lung cancer.
PATIENT 1
Mr. M.H., 59 years old, fisherman for 42 years, always 
aboard artisanal fishing boats, smoker at the rate of 20.5 
pack/year (10 cigarettes per day since the age of 18), 
a cannabis consumer for more than 30 years. Navigations 
were diurnal, lasting from 8 to 12 hours; there was no notion 
of night work. In his medical history we particularly note 
a recurrent cough with sputum probably related to chronic 
bronchitis for which he received a treatment.
Since 6 months this cough became dry, more and more 
severe, accompanied by bloody sputum, all in a context of 
unencrypted weight loss. No other signs were noted, in par-
ticular there was no dyspnoea. A specialised consultation by 
a pulmonologist showed on a chest X-ray an irregular opacity 
at the right upper lobe. The thoracic computed tomography 
(CT) scan showed a lesion of 38 mm diameter, excavated, 
with spiculated contours, contrast-enhancing, associated 
with three ipsilateral lymphadenopathies of the pulmonary 
helium. The histopathological examination of the bronchial 
biopsy performed during a bronchial fibroscopy revealed 
a moderately differentiated adenocarcinoma. 
Medical examinations for metastases detection with 
cerebral CT scan, bone scintigraphy and abdomino-pelvic 
CT scan showed no pathologic finding. The patient received 
a right upper lobectomy with lymph node dissection. The 
histopathological examination confirmed the diagnosis with 
lymph node involvement, the patient then received 4 ses-
sions of chemotherapy. 
PATIENT 2
Mr. M.H., 53 years old, a mechanic for 25 years aboard 
coastal fishing vessels, previously working as a mechanic 
in a car repair workshop for 7 years, the navigations lasted 
averagely 48 to 72 hours with night work and frequent 
insomnia. The notion of occupational stress was present 
and evoked by the fishermen. He was a smoker at the rate 
of 66 pack/year (20 cigarettes/day for 33 years) and an 
occasional alcohol consumer. No significant personal or 
family medical history was found except repeated episodes 
of epigastralgia treated by various antacids.
One year ago, the patient experienced a  cough with 
dyspnoea recently followed by haemoptysis. However, the 
patient refused all sort of medical consultation which was 
ultimately carried out following the alteration of its general 
condition with weight loss and a global invalidity caused 
by his dyspnoea. The chest X-ray showed opacity of the left 
upper lobe extending to the left hilum. Thoracic CT scan 
revealed a  tumour image obstructing the left upper lobe 
bronchus and massively invading the pulmonary hilum as 
well as the left atrium through the upper left pulmonary vein. 
It also showed left antero-mediastinal lymphadenopathies 
but no contralateral lymphadenopathies were found. His-
topathological examination of a bronchial biopsy revealed 
a slightly differentiated squamous cell carcinoma. 
No metastasis was found and the patient was classified 
cT4N2M0 according to the International Association for the 
Study of Lung Cancer (IASLC; stage IIIB). The patient then 
received a treatment combining 6 cycles of chemotherapy 
followed by sequential radiotherapy. 
PATIENT 3
Mr. E.M., 50 years old was a fisherman for 32 years; 
he was working as an ordinary fisherman on a coastal fish-
ing trawler for 5 years, but previously he had worked for 
21 years on deep-sea fishing vessels as an assistant in 
the engine room. During the first 6 years of his career 
he had worked as an ordinary fisherman on board of an 
artisanal fishing boat. He is a non-smoker and no notion 
of other addiction was found. The navigations lasted 2–3 
days and when he worked in deep sea fishing he use to 
sail for 3 continuous months at sea. The patient has never 
had medical history. 
On a  chest X-ray performed during a  routine screen-
ing carried out by the fishermen’s doctor about a  case 
of tuberculosis in a  crew member, the radiologist noted 
a  suspicious image of the right upper lobe for which he 
proposed to complete the medical imaging examination 
with a  thoracic CT scan which found a  lesion of 19 mm 
diameter, with irregular contours, contrast-enhancing. No 
lymphadenopathy was found. At this stage of the disease, 
the patient showed no clinical signs. Bronchial fibroscopy 
with anatomopathological examination found a well differ-
entiated adenocarcinoma. 
No metastasis was found. The patient received a right 
upper lobectomy with lymph node dissection. Anatomo-
pathological examination of the surgical specimen con-
firmed the diagnosis.
DIscUssION
The first and the second patients were known to be 
smokers; in fact, smoking remains the main risk factor 
for lung cancer [3]. This addiction is clearly higher among 
fishermen compared to the general population; a  study 
showed a smoking rate of 68.1% among Moroccan fisher-
men (versus 18% for general population) [6]. This rate is 
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even higher among our neighbour fishermen in Andalusia 
(Spain): 81.2% [9]. An Italian study involving 7530 fish-
ermen in northeastern Italy concluded that the greatest 
health hazard among this population is lung cancer, and 
the factor involved in this risk is smoking [10]. In this study 
the quantity of tobacco smoked was proportional to the 
number of hours spent at sea. 
The first patient consumed cannabis, the role of canna-
bis as a new causal agent of the lung cancer has been well 
demonstrated [11]. However, in this patient the attribution 
of imputability only to cannabis would be difficult because he 
was also a heavy smoker. The third patient is a non-smoker; 
this situation highlights other non-smoking causes of lung 
cancer. Moreover, several studies suggest that the recent 
increase in this cancer prevalence may be related to other 
factors such occupational ones [7]. Indeed, the fisherman, 
because of his daily work, is well exposed to some chemi-
cals recognised as carcinogenic by International Agency for 
Research on Cancer with bronchopulmonary tropism; this 
is the case of the mechanic fisherman in our second case 
who was exposed to benzene and benzopyrene contained 
in the exhaust gases emitted during navigation. This expo-
sition is more important during engine maintenance oper-
ations and more particularly during assembly/disassembly 
of the carburettors [12]. Indeed, this fisherman who worked 
25 years on board costal fishing vessels (2 longliners and 
a trawler) says that the engines he worked on (engines from 
150 to 200 horsepower all powered by diesel) were often in 
a precarious state, leakages of diesel exhaust ducts were 
quite frequent invading the restricted space of the engine 
room and failures in full navigation were not uncommon. 
He also claims that his interventions on these machines 
were very frequent, exposing him permanently to the diesel 
exhaust. This substance is known to be carcinogenic for 
the lungs [13]. However, this risk remains lower than that 
of merchant ships seamen and mainly those of oil tankers. 
It is also shown that the risk of lung cancer is particularly 
increased among engine room seamen [12]; this is the sit-
uation of our third patient who had worked for 21 years in 
the engine room aboard deep-sea fishing vessels (with 750 
horsepower engines powered by diesel). The occupational 
origin is quite pronounced in this situation because this 
fisherman has never smoked before. He worked as a greaser 
mechanic where he was exposed to exhaust (diesel) but he 
was mostly in contact with different chemicals, mainly lubri-
cants which constitutes a source of exposure to polycyclic 
aromatic hydrocarbons. This exposure leads to a significant 
risk of lung and bladder cancers. The skin is the main way of 
penetration of these products, especially during skin contact 
with those lubricants widely used in the engine room [12].
The occupational exposure has been also found in the 
case of the artisanal fisherman in our first case, who claims 
that he was himself who carried out maintenance oper-
ations, painting and anti-fouling treatments on a  regular 
basis. Indeed, these operations utilize paint that previously 
contained asbestos, such as Bitulatex®-type paints, and 
also use products with crystalline silica, two components 
that are at risk for lung cancer [14]. 
We must not forget the effect of the interaction between 
different carcinogens for the lungs to which these fishermen 
were exposed at the same time. This is the situation experi-
enced by the first fisherman who was a smoker and exposed 
to asbestos contained in the paintings. The concomitant 
effect of these two substances on the risk of lung cancer is 
compatible with a multiplicative model; for a person exposed 
to asbestos, the risk of lung cancer is increased by exposure 
to tobacco, which can increase the risk of developing this 
cancer by 50 times compared to an unexposed person [15]. 
This is also the case of the fisherman of the second obser-
vation who was a smoker and exposed to diesel exhaust; 
a case study on lung cancer among Swedish dockworkers 
exposed to diesel exhaust and smoking confirmed a strong 
interaction between these two factors [16]. Similarly, it is 
well established that in workers exposed to polycyclic ar-
omatic hydrocarbons, smoking causes more serious DNA 
oxidative damage than in non-exposed individuals, which 
may play the pivotal role in the carcinogenic mechanism of 
lung cancer [17].
Another debate arises about occupational expositions; it 
is that of the workers versatility who have worked in various 
occupations. This has consequences in terms of poly-expo-
sures and co-exposures which makes it difficult to attribute 
the role of each exposure in the development of the disease.
This is the situation with the second patient who had 
previously worked in an automobile repair shop where he 
was exposed to the exhaust gases as on board, but also to 
other products that are also recognised carcinogenic to the 
lungs. This is the case, for example, for asbestos contained 
in brakes and clutch discs.
This is also the situation for the third patient who, in ad-
dition to his special work in deep-sea fishing as assistant in 
the engine room, had worked at the beginning of his career 
in artisanal fisheries where the occupational exposures — as 
we saw for the first patient — have nothing to do with those 
of the deep-sea fishing.
Finally, some factors that characterise this population 
can also be discussed.
Fishermen, particularly in Morocco belong to a disad-
vantaged and very vulnerable socio-professional category 
which adopts an unhealthy lifestyle with innumerable habits 
harmful to health [18]. An association between lung cancer 
risk and socioeconomic level is well described with the 
highest rates generally observed among disadvantaged 
social classes [19]. However, the socio-professional cate-
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gory is not a risk factor per se, as these social differences 
are undoubtedly underpinned by other risk factors, such 
as higher smoking rate in lower socio-occupational catego-
ries, but also an important occupational exposure due to 
low preventive culture and as well an unhealthy diet. The 
proportions with which these risk factors are involved are 
still widely discussed, particularly with regard to smoking, 
even if all the opinions agree that it explains an important 
part of these social inequalities [19, 20].
Also, many studies wondered about the role of occupa-
tional stress in the genesis of various cancers and more 
particularly of lung cancer [21]. This occupational factor was 
present in the fisherman of the second case because of his 
important responsibility on board as a mechanic, especially 
when it comes to sail aboard some vessels with dilapidated 
engine conditions. Literature shows that fishermen are an 
important target for work-related stress due to the specific-
ities of their work and their special working conditions on 
board; a study in the north of Morocco found a rate of 52.6% 
of occupational stress among fishermen [22]. 
The anatomopathological type of the occupational lung 
cancer doesn’t exhibit particular histopathological specific-
ities for some authors [23]; however, several studies show 
the increasing incidence of adenocarcinoma, a histological 
type that would be more frequent in occupational cancers 
[24]. This carcinoma type was present in our first case 
and, especially in the last one which could suggest an oc-
cupational origin for this patient as long as it’s here a non 
smoker lung cancer.
cONcLUsIONs
The findings revealed by these 3 cases would suggest 
an occupational origin in the genesis of lung cancer among 
fishermen; however, the increased tobacco consumption 
within this population remains the most probable factor 
and emphasizes the need for an anti-smoking preventive 
plan for this category of workers and for improving the 
medical care. The interaction between different factors 
that cause this cancer makes the role of each of them in 
the carcinogenesis process even more difficult to establish. 
Well-defined epidemiological studies among these workers 
could explain the possible role of occupational exposures 
in the development of this neoplasm.
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